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Vnsi ii \ct. Pinus frugilissinui Businskv (Pina- Taxonomy 


ceae). a new species <»f Pinus subg* Pinus. is de¬ 
scribed from southeastern Taiwan, Comprised oi 
trees with \ery sparse crown and fragile, symmet¬ 
rical. 6—9 cm long cones with often flat apophyses, 
it appears to be most closely related to P. luchuensis 
avr. v nd emic to the INansei Islands, and to l\ tai- 
intnensis llavata. The latter is circumscribed here 


During an exploration in 1991 of forest stands in 


southern laiwan. on the eastern (Pacific) side of the 
islands central mountain range, a remarkable pop- 
ation of a hard pine (= Punts siibg. Pinus) near 





v 



age in the northern part of Taitung County 


was found. The only species known from Taiwan 


showing certain resemblance in general tree 



ut. 


as a laiwan endemic with the exclusion of suner- .11 . i , 

1 external leal ctiaracters. and some corn 1 characters 


ficiallv similar but probably unrelated mainland 


(,hinese pines. These 



c< * 



ed s]iceies arc clas 


• j > 



s e< 


I Ik 


•re as 



to this population is Pinus massoniana Lambert. 
Critehfieid and Little (1966). using unpublished 



>g. Pinus ser. Luchuenses E. 
key words: pinaccae. f } inus 

ir 

ser. Luchuenses. Taiwan. 


,• sole representatives of Pinus data at the laiwan Forest Research Institute, r< 

ported P. massoniana only from northern Taiwan. 
However, Lin (I960) and Li (1975) also reported P. 



ray. 


Pinus subg. Pinus 


m 



e author lias been studying nalun 


| h >| in la 


lions ot Eurasian pines lor more than ten years. 


Concentrating on East \sia. I he main object of the 
study is a taxonomic revision of Pinus in that re¬ 


gion, the Revision of Pines of East Asia (REPEA) 


Project. Within the framework of this project, the 
author undertook a series of research expeditions 
to East Asia: eight to the People's Republic of Clii- 


massoniana in the south, but only from the eastern 

a- 

coastal bills along the border between Taitung and 

I lualien Counties. Liu (I960: fig. 33) listed only 

— • 

one species of hard pine, P. taiwanensis llavata. in 
the Wulu region. In a narrow taxonomic concept 
(excluding Pinus hwanf/shanensis W. V llsia. see 
below), P. taiwanensis is confined to middle am 

high altitudes of 'laiwan. widespread mainly be¬ 


tween 2200 and 2900 m. However, the pine from 



e vicinity of 



Occurs near or below 900 m. 


and differs from P. taiwanensis in several iiioi 


na (1 WO—2001 ). two to Japan ( I 991 and 1997 ), two 
to \ ietnam (1994 and 1997). and one tn Tai Willi 
(IWI). Inil onesia (1991), and the Phi I ippines 

• study has heen designed to obtain good 
field knowledge, above all of variability vvilliiii and 



t >- 


ogicai characters (I aim 


* ■ % 




. N 


ih 


o orner muiiicnous 




hard pine is known from laiwan. (hitside of Taiw an. 
the Wulu population approaches P. luchuensis Mavr 
in some characters (leaf morphology and anatomy, 
distinctly broad tree crown): this is a species en- 


hclvvcrn populations, mid to collect representative domic to the* nearhv Hal islands of tlu 


ause i t\vu- 


herharium and photographic material of i 



\ sit 


in 


pecics of the genus Pinus. allowing a more uniform 


kyu) Archipelago, northeast ol Taiwan (el. Crilch- 
eld & Little. 1966: \amazaki. 1995). 



appmaeli to classification (see also Businskv. character set found in the Wulu pint 


* IS ( 


1999). 


ifferent 

from that of tlie three geograplncallv closest spe- 


Novon 13: 281-288. 2003. 













282 


Novon 


cies: P. niussoniunu . P. tuhcanensis , and P. luchuen - io)l.> to (>5(to 80) teeth per cm in tin* middle part; 
The \\ ulu pine also cannot he equaled w 




omer pine indigenous to Hast Asia. 

discussed below it is described here 

■ 

eies. 


e 


it lu 


am 


t: so as 


sheaths f8— )10—15( -15) mm long in the first year 

I 


,eal resin 


as a new s;>e 


a wavs mt 


duels 4 to 0(7): two ducts near leaf edges 
*dian. of largest diameter; I lo 5( I) duets 
dorsal, usuallv of smaller diameter, median or I to 
2 of them marginal, occasional!) submarginal. or 


1’iinis Iragilissima Businsky, sp. nov. TYHK: Tai- near endodermis; usui il In one duct near the \enlral 

f small diameter. median to marginal (rarely 


wan. Tabling Countv; below tin* great bent 


I < if 


I 


me o 


Southern (Toss-Island 



igliw a\ 


on S slopes larger and septal). Leaf hypodermis formed mos 



about I km [\ of Wulu village, in mixed forest 


hv one layer of ecus 


w ill) relatively 




wans. 


on 


\\ (It 


k 4 * 


( 



itv of a stom 


ridge descenthn 


g s 


8 I) 


CO. 



e ( 


alt. 980 m. 25°I0'4O"N. I2I02T 
1991* R . Businsky 32172 (holotvpe, PR; iso- late cones aftei 

types, B. 



. c. (;. mo, p. pi 


barium ol the HI LOG). Figure I 


sometimes a second layer in scattered patches on 
lorsal side. Pollen cones ca. 2.5 cm long. Oru- 

t growing season (eonelets) 

P P v 

2<)) tnm long 

ieal. 




\l Her- on 5—10 mm long peduncles. 15 


O/ 

<>( 


and ca. 9 



min w ide. oxoid to t 



cv 



Vrhor us(|uc 5d m alia, corona mnspicue sparse < 
fusa. lata; folia (12-116-21)1-22) cm Itmga. can, 


* , * 



erect, suhlerminal. ustiallx in whorls of 5 to 5. I lit 



s re- 




•ris 4 ad 6(7), plmimque medialibus et i uteri 

(suhlmarginalihus; Slrobili ovuliferi liornotini lore 9—10 
mm lati. pedmirulis ,5—10 mm lougis. squamis mucronatis 
praeter partem slmhilomm hasalem; simhih matiiri (5—)6— 

Vviter reflexi; 
ae. \ Pm us 


exposed part of tin* scales ol the basal quarter of 
e eonelet rounded, without a distinct keel or nui- 
cro: the other scales often show a considerably el¬ 



evated artm w 



a distinct transverse kre 


9(—10) mi longi. iragilcs. patentos \c 


< 


cci 


nil >1 


e apex, uorsanx t 



It 






s res 



Mis lo 



apoph\si> plerumque promirirntes. non 
massontunu ditlcrl imprimis cam 
[)lcrumt|uc medialibus et umbnnibus slmhilorum matum- 
rum pleninique pmminenlibus. non platiis et concavis; a 


mliero situated eece 


>egimimg mini 





w dliout 

. with short 
ventral side. 


swollen decurrent hast* and ori- 


‘prt 



* ■ 



\ on 


SSC< 


t* 



(‘iil«*<l hark wan I <>vt*r ilir keel. Mature seed cones 


I 



<) 


l 


» mngioi 


il m 


is. sitomn 


tdiuanensi Uitlcri 
maturis longioribus. tragilihus t*t coronis arhorum sparse 
<Iiffusis: a P. luclmensi dilTert imnrimis stmhilis maturi 



i * 

i 



ft oi 


*r 



\ relieved on slender 



mm 


eng | 


it‘dun 


(' l‘S 


xmmctrienl. oxoitl tt» oblong con 




cm long. •">—o cm w it It 1 


longior 



S (‘I 


ae 




nh. non sunoreelis. apoptnsmus 
piemmque p\ ramiuai ii >ii". non rutumlatis vel I limit 
coronis arhorum sparse » 



H 


ieal. fragile. (5—)6—9(— 
when open; usuallv persistent lor a lew years* 




SIS. 


mg mos tlx without peduncle. Cone scales 
densely arranged. 120 to 220. the 



l 



trees attaining a height ol 50 m wi 



('< H I 


nun long anti 12—15 mm with* 


x\ 



urges I 1 


Cllg 



*> 
* ) 



u 



spicuouslv sparse crowns 20 m or more w 
tranches spreading, remarkably 


ide. 



t*. 


le; 


IVI 



g { 

n 



mg 



\N l 
> 



ratio 1.5—2.5. of 1 1 mi broatler below tin* middle 
n * apt q )h\ si^ w it II li. 




vses cinnamon I how n. m 


e second I<» third scar. Hurl 


de\eloping late, initially irregularly scaly, on trunks 


t 


if old trees conspicuously thick, deeply longitudi- 


o 


w 


+ 



lie irregularly transverse ohtrullale. I I —I 1 mm 


id< 


w 



rounded to tiro 



cunei 



* tlistal eogc. 


broadly pyramidal (not rounded nr tumid), wi 



!U 



mt*tI and forming ribs often around 



cm 


thick, \mmal brunches iuiiixmIuI. rclativt 


long 


conspicuous, s 
ctmcavt‘. tlcprt* 


up transverse 





t 


I c 


ind gene a 



cd proxima 


idt* (t 



cn xx 



raiset 


shoots of the current year relatively tliin (fertile prt>\imal corner). I 



M ) 


lg 



u11ken. Lmt us11 


shoots with eonelets 5—6 mm thick), yellow-brown. 

w 

initiallx slightly pruinost*. glossy, with inctnispicu- 



prominenl, transverse, (2—)2.5—1 (—1.5) mm 


w ide on see<l s< 


ales 



py ramidal or ro< 



t 


. ki 


AM I M 


I 


OUS S 



ow am 


I iu 


u row grooves 


formed In the de- often dtqjressiMl on the proximal side, with minute. 


current bases of the primary bracts; areolae among 
them low and relatively flat. Shoots of the previous 

ieal, up lo ca. 5 cm 


ruder, ca. 0.2—0.5 mm long, erect or reclined 


mm 


ro. Seeds ca. 1—5.5 X 2.2-5 mm 


w 



w mgs 


year grav-brown. Puds cj 




25 X 4.5-5.5 mm. 


ong. w 



scales in tilt* upper 



[latent, narrow 


In lanceolate. 


\N 



oose to ereeto- 
in(*ons[)icuous 



dorsal keel, brown in the middle, paler toward tin* 


u 


e specific epithet (denoting *4ra- 
(‘st*4 refers to the rmnarkahlv frangible hranchrs 


Et ymology. 


lacerate margins, with long w 



p * » 


am 


I hi 


arum lot 



more so 



an 


for i 




nmei 


Last 


i' 


inges; scales not 


persistent at 

of 2. 



oeeas 



bases of shoots. Leures in fascicles 

in 5s on fertile shoots. ( 12— 


\sian pines, and lo 



fragile consistency ol 




cates < 


>( malun* sc<*d corn's. 


20(-22) cm 

i >alo 


(I resli). 

straight or slighlh bent: i 


ong. 
green 


(0.9—) 1.0— 1,2(— 1.55) mm w ide 

relatively line and Ilexihie. 



stomatic: edges ir- 


egul; 


irlN and n 



a 


densely acute-serrate, with (5.v IincIn small Nalley system ol 


I )tst mm tion wn La ui,(H,y 

Pin us fragihsstnw was ohsened mils in a rela- 

1 Hsinwulu River. 
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Pinus fragilissima from Taiwan 



I isrun 


Binus fragilissima Businskv 


— \. Fertile Branch let in winter season (current 
hoot) with leal fascicles. tenninal luul and ovulate cones. —B. Mature closet 

middle ol leaves showi 


loot, w itli lop ol |)iv\ ions vear 


sections at 



tr 

n 


position ol resin ducts. 


cone. — 
L ()|wn sect; cone ol 


■C *, ()j'n *ii seed coni', 


I). ( 


m 


Businsky 321 72. holo- and isotyjies, and K I mm H. Businsky 32173. paralvpe. A. B. (!. K: 
Ludmila Businska. 


another individual. A—I) from l\. 
1 same scale liar. \ 11 drawn l»v 
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Pin us fragilissima from Taiwan 



descending cast-soutbeast 


from I he Kuan SIu 


m 


iiK 




within lli<‘ Clnmgvang Shanmo 


I < > ( >1, R. Businskf 32173 (IMl): Tai io-cho [Taitung 
Kaede* 7 Mar. 1031. 7. Tanaka 10433 (Q. 


mountain region, in the vicinity of and below Wulu 


village in the northern part ol Tabling County, Mai- 


wan, on 



« 


( astern side o( the island's central 


mountain range. Tin 



population of the new [line in 
the main valley of this system (i.e., along the S< 



Discussion 

Pinas fragilissima is similar to /! luchuensis , par- 
lieularlv in leaf size and anatomv. However, thev 

* mm 

dogieallv and in their eeo- 



erwise ( 



er nun 



(‘Hi Cross-Island Highway) occurs 


ele\ at ions he- 


ical 


ogicai requirements. 



c new species differs from 


tween 500 and 1000 m, but it cannot be excluded P, massoniana in several characters, notably in tin 


that it reaches slightly higher altitudes in some of 


e resin duels, a character usually giv- 


the side valleys ol tin* system. 




chi 


n- 


position of th 

en as important in the classification and determi- 
aeterized l>\ steep, rocky slopes predominantly eov- nation of the Asian hard pin* h s (e(. Gaussen. 1060: 
ered with broad-leaved woodlands. Pinas fragilis- kvvei tK Lee. 1963: Cheng el ah. 19/5: Law et ah, 

■ Jf t 


situ a prefers slo|)es of 


so 


nth 


ern to western 


9,8). On the other hand, bo 



pecies oeeupv it 


exposures, c< 


mfined to rock\ si 



w 


it h 


I 


re<mc< ■( 


I 


similar altitudinal range: according to Liu (I 960 ) 


competition from broad-leaved trees. Potenlu 



and Mirov (196*), P. massoniana in Ini wan is cc 


the new pine max lie 
other less easily access 



in smlahh 





a vallev s\stems in 


dials in fined to 300—1300 in. Tin* new species is distinct 

e from /! lainanensis in general habil (sparse broad 



Chungyang Shanmo mountains in faitung and Hu 
alien Counties. 

Another population of [lines occurs in similar i 

lo| »es ol |he ( Mum 



*af 


cnglh. 


I iludes east wan 


g\ ang 


ci >asti 


Slu 


in mo 


crowns), but lurlher differences e 
cone size, and scale fragility. Although both species 
occur in the same mountain region, their £ 
ranges are different and barelv overlap. The alti- 
mountains. i.e., in a narrow bell of tude of * oO m recorded as the lower limit for P. 





e s < 



(situalei 


jelween ea. 23 00 am 



Hiiiiin Shanmo. This population 


tancanensis bv Li (1963: 51). Liu (1966: I *). and 

*- 

irov (191)7: 2fit) is in conflict with field obser- 



23°25'N) 

was identified as Pinas massoniana by Liu (1966) valions of the present author in several regions. 

then isolated trees ol P. tanvanensis below 1 1s mam 


am 


i (1975). Earlier on, Li (1963) cited a single 


specimen, Tanaka 10153* from southern Taiwan, at 
“Tailung," as P. massoniana . Liu’s map (1966: fig. 


zone of occurrence were aoove 


ai 



r 


*se regions. 



1500 m in most ol 
-* 750 m record mav be a resu 


31) of P. massoniana in Taiwan includes an isolated of the inclusion of P fragilissima or P. massoniana 



area m these coast* 



s as a narrow strip about 


m 



60 km lorn 

c 

A single d< 


ridge of the range 


in 



c 



following the nu 
representing a herbarium specimen i> 

. in the vieinilv of Ml. 


e distribution of /; tanvanensis* Sht me et al. 
(2000) analyzed variation of leaf analomv attributed 
to P. taiwanensis in the Taehia river svslem (mainly 


e 


of thi 


S S 


r 



m 


i * > * 

I a it 



g County on the west suit* ol noil hern 


\ingang Shan (1682 in, on the border of Taitun 


if 


faiwan) in five localities from an altitude of *00 m 


and Hualien Counties. above the port ol Cheng- (Kukuan) to 3KK) m (Konankaun). Li (1963. 19*5) 


kung), about 20 km east of the observed site of/! and Liu (1966) reported from this region also an 


fragilissima in the Hsinwulu valley. No herbarium occurrence of /! massoniana . Ihe present author 


s 


pecimens are cited bv Liu, but Li (1963) is cited, studied pine populations and collected samples of 


am 


tl 


m 


it is presumed here that the dot refers to 



ees in the Tachia river system in the mentioned 

e population ol a hard 




e specimen cited by Li (Tanaka 10153), \ do- altitudinal range as we 

plicate of 
soma mi bv 

doubtedlv is /! fragilissima : consequently the whole massoniana , comprising also some individuals mor- 


:a 10453 (( ’). determined as R mas- pine in the vicinity of Kukuan (occurring between 

le collector, was examined and im- 500 and 1000 m) is. however, considered to lx* 


population of pines in the llaian Shanmo is eon- phologieally transitional to /! taiwanensis (probably 
sidered here helonging to 11 1 is species. 


f i u * 



tain range reaches 



ighest elevati 



Shan, 


w 


ieh is close to the Hsinwulu lliver system. variability, am 


s monte of hybrid origin). On ihe basis of a suite of mor- 

anatornieal ebaraeters, ranges of 

e distrihnl ion. the trio 



in Aingang 

t ' r ' 



HOgJCc 




e geogran 



t ■ * 



e region w 




uilissima as a whole is char- of Pinas huhuensis . P, taiwanensis , and /! fragil - 

l-Jr 


aettu'ized bv <h*\ T winters ami vvel summers 



vK Li 


KM 11 


196 1: pari 2. I). 


issinia appears as a related group, accepted hen* as 

the typical 



e series 


/ 



e rises 


I 



urrav w 



section and subsection of the genus. 



\ V hiiluug 1 inunh. below the great 


Para types. T 

bend of Southern (Toss-Island Highway on S slopes about 
I km \ of Wulu village, in sparse mixed forest on S stum 

declivity, all. 930 m, 23 a IO'IO"Y I2I°02 , K. 18 Dec. 


Some C 



se 



>rs. e.g.. Law' et al. (19*8) 


and f u and Li in Fu et al. (1999), include mainland 
populations described (and accepted here) as Pinus 
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hnmtuishancnsis 



ev er. 


l\ hit 


an 



Y. II 


aisis 


la in P. taiivanrnsis. Ilow- 


>ears more closelv re 


SUM* O 


fated to tin* Japanese P. 



ten'll Parlalurc (Wan 


sealing band mi scales, tlic proxiina 
apophyses general I j concave (sloped almost 

e umbo. some 





ir 


vN Szmidt. 1993). Field ami herbarium sludi 


i *s < 


»r p. 


wim raised proximal 
apophysis comer). umbo usually not sunken 

... P, Uiiwunt 


nsts 



anus 



ansts (see* 



mem 


lix ll 


to he dil 


Irrent from P. fragilissima in general habit. mor- 


ph< d 


ecological retpnrenu 
prefers exposed rocks on 


ogv. and anatomical characters. 

* p. flit 


SO III 




I al 

ash a artists 


We. R. |{. 
ah. I 999) gave 



m 



e Plant of 




e to 



ll (*l 

nving diagnostic eharaelers 


of Ptttus Itwangshanensis and I* taiwanensis: length 



c 


* |Op! 


IS 


continental mountains predomm; 



r 


K )\ < 


£?CS O 


( 


>1 m 


‘(‘tin* 



atlis. number ol let 



per (‘in in 


tin 


9()() 


mu 



e pari ol need Ie margins, color ol 


P< 



P. jragilissima pivfers sheltered mrk\ sites in \ al- rnllrs * «»<! umlin inurphologN of seed scales. Tin 


ell 


*s< * 


levs of (suh)eoastal mount 

900 rn. 


no 


l ,r 


C( It 


mu ii 


anlh 


m now 


lxi \ rn nil Spkuks Moiaimi our vi n Simii \n m 

Pi M S H{ \ClUSSl\f\ 

1. Leaves with resin duets always marginal, usu- 

m> r* 

all\ 1 1 *ss llian I mm wide and more than 12 cm 

p 

long; apophyses of seed cones relatively lliin. 
Hat or s 


>' 


3(2). 


:\ r 


1 ( 2 ). 



er; 



igmI\ pmminenl. umho Hal and gen- 
\ concave as a whole, wilh indistinct or 


ileprc 

Leave 


( i 


inassonutna 


w illi resin duels onl\ t 


H 



ol Eeii more 



mm wine oi 


2< I). 


transyersal keel ./ 

largely median. 

f 1 t 

ess than 1 1 cm 
long; apophvses of seed cones usually hroadh 
pyramidal or roundly prominent to tumid, umho 
prominenl (although sometimes sunken), gen* 
eralU pyramidal and pointed or rooflike (some- 
lini(*s ± depressed on the proximal side or on 

llit 1 lop), with distinct and usually raised trails* 
vernal keei . . . 

I weaves t»! mature trees (t —) 12—2()(—22) cm long: 

■ * 1 r p 

seed cones generally symmetrical. earh deeid- 

► * * 

nous or persistent for a few years; liranehlels 
remarkably frangible; species of Hal islands, 
hills, and submontane vallevs; onh or predom¬ 
inantly below an altitude of 900 m 
I .eases ol inalurt 1 trees ( - 1 1 ' 1,1 


* 44 ** 


* #- # 


• * 


*) * 


3 





els re 


- o I K I«») cm long 

/ 1' 

seen cones gt*nt rally as\mmelrieak usik 

't- % w 

firm I \ persistent lor more years; branc 

ali\el\ firm; species ol mountain lops, ridges, 
and slnpos. predominantly above an altitude of 

900 m . 

Hud scales persistent at the bases of shoots; 
mature seed cones suherect to spreading. 1—0 

i apophyses ’ roundly 
■>1 


■■ * * 



(—d..>) cm long, w 

sualh al In 


raised. 

trees u 



>se; ihiii 



ow 



retain civ dense crown . . . P. I in 'hi trusts 



tl scales nol persistent at Hit 1 liases ol shunts: 
mature seed cones spreading or slightly re¬ 
lieved. <•>—K>—0| MM cm long, with apophyses 

pyramidally prominent, not pruinnse: (al 
trees with eonspicnously sparse crown . . . 

P. fragilissima 
\poph\ses of seed cones usually light brown, 
nol contrasting in color with indistinct sealing 

i p 

hand on scales. proximal side of apophyses 


* * * 


* * • 


I i 


* ■ # 



generally convex (sometimes convex omv nr; 

^ *i 

umho and eoneaye loward the proximal a pupil 
vsis rornrr). umho * sunken hut not flat . . 


* * * * ■ « 


m m m i 


* * 


l‘ In, 


\ | h *| >1 ivses of 


angshanensis 


seen cones u 
irovvn. eoutraslmg in i*o!or \y 



y cinnamon 



tmet, hg 



er 


do 


aeters. e\(*ept for color of po 



com ■ 


yy ere 


tested h\ the author in detai 


in 


11 imliy ii Inals ol 


(h 


e former spet*u*s and in 32 of I he 


lath 


t. in 


I )ot 11 


eases from several regions (see Appendix I lor hot 


Kirium materia examined 



ie 



>o mor- 


P 1 


lology yva 


(in 


ft 


mix 


>ai 


CorresiioiKK ‘nee 


\y 




( I al. 



—i.e.. umho sunk<*n ("de¬ 
pressed**) but not Hal versus not sunken ("not flat”). 


f 11 



( * ( 



e renee 


c 


pu 



V ( 


muero i 


• * 



kle ") 


re 


|H it ie 


lore was nol mum 


I. VI 


oreov ei 


. I a 



i * 


( t 


eharaelers yyere found entirely insignificant for ( 

* P 

crimination lietween these species. Thai is to sas 



for P. 


e reported number of te(*lli does not agree 
taiwanensis (ii does not e\en correspond with ho 



th 



e type specimens), vv 

>CL -)32-55(-70). not ‘26-35f-39r; 


the found raiure 


( j 


(25 



engin of sheaths does not 


igree. either, f 


* re port (‘(I 

o r P. 


2 hwangshanensis , with the found n 

i 1 

I 1(—17) mm. not "0.5—1 cm” (she; 


mgr ( 

7* 1 





onger 



12 mm were found in population 


in 




an 


H( 



an 



s. nor 



of the \angl/( 


liver). 


\cknon'l<>(lismcnts. I’he author is gratt 



to ll 


ie 
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trilmtinn of llie Pint's of iho World. U.S.D.A.. Forest 


Serv.. Muse. Publ. Wl. 
Fu. L k.. \. I.i ..V \\. U. 



/ * 


gton. 


.c. 





. Pinaeeae. Pp, 11 — 
52 in /. Y. Wu & P. H. Raven (editors)* Flora of China. 
n* 4. Science Press. Beijing* and Missouri Rolanical 

Carden Press, St. Louis. 

Caussen. II. I960. Les Cvmnospermesi aetuelles et fossi- 
les. Fast*. VI. CIkij K XI . General ite$, Genre Hums. Trav. 
Lai), Forest. Toulouse* t. II, sec*t. 1. vol. 1, part. 2: I — 


Island Highway 
2600-2800 m 

32 / 6 7 




o * 



( 


siung & Taitung Co., Taiwan: * 

: R. It 32164, 32165, 32166 



Hums hu hncnsis Maw: 



aha City suburbs. Okinawa Island. Nansei Islands, 

: R. II 32120. 3212 


japan: alt. 20—80 m |No\. 

32122 . 32123. 32121 1 







970 
Z i z. 


Japan; l 

32127 



n environs. Ishigaki Island. Nansei Islands 

80 m [Nov. 1991: It BL 32125 . 32126, 


kvvei. Y. L. Ik C. L. Lee. 1968. Anatomical studies ol the 

leaf structure of Chinese pines. Acta Rot. Sin. I I: 44— Runts massoniana Lambert 


60, pi. I-VI. 

Law. Y. W,, W. C. Chenir, L. K. Fu. C. I). Chu & C. S 
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Li, H. L. 1968. Wc >(K l\ FI ora of Taiwan. Livingston Pub- 


ing. Narherlli, PennsvIvania. 
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Liu. T. (7 Huang. T. kovama & C. K. He Vol (ed 
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. lai 



>« a. 
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2. Lielerung. \ KB G. Fisrher Vcrlag. Jena. 
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as 
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\lTK\mX I. 



RBARIl M M \TKHl\I. EVAYIINKI) 


HKRBAKIt M SAMPLES COLLKCTKO: 


List of 



*rharinm samples collet 'led hy the author is 
ordered chronologically below according to localities 
where natural populations ol relevant species were studied 
and representative trees sampled (month, vear, and col¬ 
lection numbers arc in brackets; R. B. is an abbreviation 
of R. Businskv). Collections listed are stored in the her- 

q# w 

barium of the Silva Tarouea Research Institute for Land¬ 


scape and Ornamental Gardening (111 LOG), 252 18 Prfi- 
honice. Czech Republic. 


Pinus taiwanensis Hay ala: 

Central Cross-Island Highway SSL near Lis 


an 



Co.. Taiwan: 





m 



ov. 1991: It It 



• Hsuehshan massif (8881 m), SK 



>cs. Taichung (lo.. 

laivvan; alt. 2 40()—84()() m | Nov./Dec. 1991: ft. R. 
321 UK 32141a h4 32142. 32144a~i t 

Central Cross-Island Highway at lauding. Huulicn Co.. 
N part, Taiwan; alt. about 2600 m |l)ee. 1991: R. If 
32116 . 32147. 32148 , 32158. 32150 1 


\l 


ong 

P 


the mad fi 


*om Faulting to Wushe. Nantou X 11u- 


alien Co. boundary. N part, Taiwan; all. 2700—8200 


m 



w » 


< < 



: R. li. 32152, 32153. 32154. 32155 ) 


Uolli sides ol cenlral ridge along tlie Southern Cross- 


kukuan environs, Tachiu valley- Taichung Co.* Taiwan; 
all. 500-1000 m I Nov. 199 f: R. It 32131. 32132. 




9()()— 12< H ► m |Jan 




y 


I .ccliang (!o.. ( hiangdong. <Tina; < 

: It If 30121. 30121, 30125 
Xingshan Co.. W Hubei, China; alt. about 1 100 m 

1995: R. If 42115 

I ianzhu Shan massif (1188 m), Oianshan Co.. SW An¬ 
hui. China: alt. 800—700 m [July 1995: R. R. 42116\ 
Longming environs, l iandeng Co.. SW Guaugxi. (4iina; 





m | Aug. 1998: It R. 46121. 46122, 46123 

Between Longming X Shangying, Tiandcng Co,, S 

Guangxi, China; alt. 600 m | Aug. 1998: R. If 46124 ] 

Darning Shan Mis.. S slopes. Winning Co.. Guangxi. 
(Tina; i 

46127 



100-1000 m [Sep, 1998: It ft 46126. 


1 L 


libang cm in ms. 



lie Shan Mis.. Yuexi Co., \nhui 


China; alt. 8)0 m [Sep. 1998: It If I6I34\ 


Rinas hwangsluinensis 
SW boundary ol Ru< 



. Y 


licng Co. 



mum) vv itli ( f uanadona 

r 1 p 


China: t 



500 m |Jan. 1991: R. It 30126. 30128 



Tianzhu Shan massif (1 188 m). (jiaiishan Co., SW An 
i, China: alt. 600—1 150 m [July 1995: It It 42117 




n. 



Miaodao Shan massif (1182 m). Yuexi Co.. SW \nhui 

v 1995: It If 42120. 


China: all. 800—1400 m 

42121 \ 





. Tianlangzhai (1729 m), Yingshan Co.. K nunei 
China; all. 700-1500 m [July 1995: R. If 42124 



z i zr>. 



Yaoluoping environs. Dubie Shan Mis.. Yuexi Co.. An 

luii. China: alt. 900—1800 m [Sep. 1998: R. R. 46135 






ecu camang ana nno Shan massif, Dabic Shan 

s., Yuexi Co* Anhui, China: alt. 1800 in |Scp. 1998: 
It If 46144. 16145 



Rinas fragilissima Busins ky— -add it ioiu 1 1 field I a ht * I 

information: 


i > 


Id ll 


vc w 



270 


cm 


I run k 



28 m high 


crow n 


It R us insky 32172 (holotype)— 
circumference (at L8 in heig 
about 20 m in diameter 

R. Rusinsky 32173 (paratype)—old tree with 220 cm trunk 
circumference, branches to 12 in Iona 


OI.IJKR SPKCIMI NS KWMINKI): 


Rinas hurt tigs 



’fists 



. Y. 


si a: 


K. K. Tsooiur 1195: Anhwei 


Anhui I, Hwangshan; 


9.10.1924. 



t. as R. hwangshanensis by W. Y. Hsia. 



M. Clien 703: Chekiang [= Zhejiang). Tianmu Shan: 
1.7.1933, Del. as P. tabulaeformis Carr, by? W. C. 

* * m 

Cheng. and as R. hwctfigsha/K’nsis In W. Y. Hsia. [PE 
[VI. Chen 1267: Anhwei | — Anhui I, Hwangshan. Si i izi 
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Novon 



r eng, 02 
< iarr. >\ \\. (!. (Iheng. and P. 
Y. Ilsia / II 


1.10.1933. Del. as P. tabulaeformis 



angslwnensis by W. 


iang\i 


Slum, 

1934. 

as P. hu 


l\ pe. 

I\ <!. T 



I'K: luo speeimens 

Jiujiung Co.|. 
(ruling]. lives 30—40 m 
el. as P. tdbulaeformis Carr. b\ 

\v. v. 


u. 

II. II. Ilu 2621: K iangsi 


m<i 


JMi 



rfists \)\ 


sia in 


I A1 

igli; Aug, 
II. I In. and 
h|> ara- 



3 111 



si-hai-me 


(■<) 


\ 


ei 

I'. Linn 



warm 


■ i 




2}5.}>. I Del. ;is P. Ititungshanensis bv 


(!. Tsoong, 
W. Y. I (sia. 


I I’K 

i\ Tsooni! :$ u.i 



el 


\nlmi 



;r slope < 


if 


VI t. Tientu lie; 
shanensis. [IM* 


umriiil; 13.0.1936. Del, as / \ lunnni 


p. c. i 


3919: Anhwei 


\ i 



hiim 


, on approae 

Shin-Jin, in wood: 9.7.1936. Del. a> P. thunbemL and 
later, in 1956. as P. mi/ 


gshunrnsis. 


\. Y. lie 30300: /lie Jiang, Tianmij Shan; s, a. Del. as 
P. hwUTtgshanrnsis in 1904. |ln Chinese: I* 
ol live individuals 


4 * 


I leeimens 


P. taiuanrnsis Havala: 


T. kawakami & l . Mori 2097: Taiwan, Central Mis: 

.\o\. 1906. I.eelolvpe of / \ tahcancnsis llayata. des¬ 
ignated l>> A. Farjon, 1.3.1992. 

It. Ilavata X l . Mori 



Randaizan 


7142: Taiwan. 

9.R.I908. S\ml\i>e ot P. lam (inensis Ilavata 

to 4 r ■ A 1 

l . Mori, s. it.: Taiwan: s. a. Ivpe o I P. hr etrisnim Havala 















